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OVERVIEW 


Both  the  dam  and  the  dike  at  Deadman's  Basin  are  in 
Wheatland  County  adjacent  to  the  county  line  separating 
Wheatland  and  Golden  Valley  Counties  (Figure  1).  The  project  is 
approximately  9  miles  upstream  of  the  town  of  Ryegate  (Figure  2). 
The  reservoir  is  fed  by  a  supply  canal  from  the  Musselshell  River. 
Figure  3  provides  a  general  layout  of  the  dam,  dike  and  gatehouse. 
Water  is  delivered  to  the  water  users  through  the  Barber  and 
Careless  Creek  canals. 

The  dam  is  owned  by  the  Montana  Department  of  Natural 
resources  and  Conservation  (DNRC).  The  Deadman's  Basin  Water 
Users  Association  operates  the  dam. 

The  earthfill  dam  and  dike  were  completed  in  1941. 
Deadman's  Basin  Dam  is  60  feet  high  and  1,490  feet  long,  while 
the  dike  is  18  feet  high  and  2,950  feet  long  (Figure  3). 
Enlargement  work  in  1958  included  raising  the  embankment  crest 
of  the  dam  and  dike  by  10  feet,  and  incorporating  three  original 
dikes  into  one.  The  dam's  outlet  works  consist  of  a  wet  tower  and 
two  60-inch  by  60-inch  cast  iron  slide  gates  with  controls  near  the 
top  of  the  tower.  There  is  no  spillway. 

Water  from  the  reservoir  is  used  primarily  for  irrigation  water 
supply.  The  reservoir  also  is  used  for  water-based  recreation. 
Some  cabins  are  located  on  the  southeast  side  of  the  reservoir 
between  the  dam  and  the  dike. 
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STATISTICAL  INFORMATION 

General 

a)  Owner  Montana  Department  of  Natural 

Resources  and  Conservation  (DNRC) 

b)  Operator  Deadman's  Basin  Water  Users 

Association 

c)  Location  Sections  25  (Dam),  35  and  36  (Dike) 

Township  7  North,  Range  18  East 

d)  County-State  Wheatland— Montana 

e)  Watershed  Location  Musselshell  River,  Missouri  River 

basin 

f)  Drainage  Area  7.3  square  miles 


Principal  Elevations  (feet  above  mean  sea  level) 

a)  Minimum  Dam  Crest 
Minimum  Dike  Crest 

b)  Normal  Full  Pool 


Reservoir 

a)  Length  of  Maximum 
Pool  (approximate) 

b)  Maximum  Reservoir 
Level  of  Record 

c)  Surface  Area  at 
Normal  Pool 


3.931.7  feet 

3.932.8  feet 

3,921.0  feet  ■  '  " 
2  miles 

3,922  feet  (June  1991) 
2,120  acres 


5 


Revised  1999 


4.  Storage 

a)  Total  Storage 
(elevaUon  3,931.7  feet) 

b)  Active  Storage 
(elevation  3,921.0  feet) 

c)  Dead  Storage 

d)  Maximum  Surcharge 

5.  Hydrology 

Inflow  Design  Flood 


6.  Embankment  (Daml 

a)  Type 

b)  Hydraulic  Height 

c)  Crest  Length 
Crest  Width 

Minimum  Crest  Elevation 

d)  Downstream  Slope 

above  elevation  3,897  feet 
below  elevation  3,897  feet 

e)  Upstream  Slope 

above  normal  pool 
below  normal  pool 


100,000  acre-feet 


72,218  acre-feet 


4,600  acre-feet 
23,182  acre-feet 


Probable  Maximum  Flood 
PMF  --  49,900  cfs  peak  flow 
(maximum  reservoir  elevation 
3926.5  feet) 

Earthflll 

60  feet 

1,490  feet 
18  feet 
3931.7 


Iv  on  2.3h 
Iv  on  1.8h 


Iv  on  1.7h 
Iv  on  3. Oh 
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7.  Embankment  fPike) 


a) 

Type 

Earthfill 

bl 

Hvdraulic  Height 

X  X  y          CA.  UAXXX^   X  x  v^xc^xx  c 

18  feet 

c) 

Crest  Length 

2,950  feet 

Crest  Width 

15  feet 

Minirnum  Crest  Elevation 

3932.8  feet 

d) 

Downstream  Slope 

Iv  on  2.0h 

e) 

Upstream  Slope 

Iv  on  2.0h 

above  normal  pool 

Upstream  Slope 

lvon3.0h 

below  normal  pool 

8.  Outlet  Works 

a)  Size 


b)  Length 

c)  Control 


Horseshoe- shaped,  reinforced 
concrete  tunnel 

(7'-6"  rectangle  with  3'9"  radius  roof) 
300  feet 

Two  60-inch  by  60-inch  cast  iron 
slide  gates  with  vertical  access  tower 
and  control  from  near  dam  crest 


d)  Discharge  Capacity  1,080  cfs 

at  elevation  3,931.7  feet 


e)  Design  Invert  Elevation 

f)  Trashrack 


3,872  feet 


Yes 


g)  Tower  Grate  Elevation 


3923.0  feet 
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OPERATING  PROCEDURES 


The  Deadman's  Basin  Water  Users  Association  operates 
Deadman's  Basin  Dam  to  provide  an  adequate  supply  of  irrigation 
water  to  meet  contracts  with  water  users  without  exceeding  safe 
storage  or  flow  levels. 

METHOD  AND  SCHEDULE  OF  OPERATION 

The  association's  goal  is  to  have  the  reservoir  full  before 
contract  holders  start  putting  in  calls  for  water.  The  date  that 
irrigation  releases  begin  varies  from  year  to  year,  with  late  April 
typically  being  the  earliest.   Irrigation  releases  usually  end  by 
September  30.  The  actual  dates  that  releases  begin  and  end 
depend  on  the  year's  climatological  and  hydrological  conditions. 

Filling  of  the  reservoir  typically  begins  in  October  and  is 
filled  slowly  during  the  winter  months.   The  inlet  canal  is  operated 
during  the  winter  to  rninirnize  icing  at  the  diversion  structure  and 
to  reduce  icing  in  the  canal.  Even  when  icing  does  occur,  water 
continues  to  run  through  the  canal  under  the  ice.  The  primary 
filling  period  occurs  during  March  and  April.  Filling  also  occurs 
during  the  irrigation  season  if  there  is  a  rainy  period  and  there  is 
extra  water  in  the  river  that  has  not  been  "called." 

The  maximum  full  reservoir  elevation  is  3,921.0  feet  with 
72,218  acre-feet  active  storage. 

Maximum  Winter  Storage.  The  recommended  maximum 
reservoir  elevation  for  winter  storage  is  3,91 1.0  feet  with  52,502 
acre-feet  storage.  This  recommended  winter  maximum  is  to  help 
prevent  damage  to  riprap  and  the  embankment  from  wind-driven 
waves  and  ice. 
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Minimum  Winter  Storage.  The  minimum  reservoir 
elevation  for  winter  storage  is  recommended  to  be  no  less  than 
3,892.6  feet  with  21,940  acre-feet  storage.  This  minimum  is  to 
help  protect  the  inlet  structure  from  freeze-thaw  and  ice  damage. 

SAFE  DRAWDOWN 

Because  the  stability  of  Deadman's  Basin  Dam  has  not  been 
thoroughly  investigated,  DNRC  recommends  that  drawdown  not 
exceed  one  foot  per  day. 

LIMITATIONS  OF  APPURTENANCES 

Appurtenances  at  Deadman's  Basin  include  the  supply  and 
delivery  canals  and  the  outlet  works.  The  supply  canal  is  1 1.5 
miles  long  with  a  design  capacity  is  600  cfs.  The  diversion 
structure  is  comprised  of  two  radial  headgates. 

The  delivery  system  is  composed  of  the  Barber  and  Careless 
Creek  canals.  The  Barber  canal's  design  capacity  is  200  cfs  and  is 
limited  by  the  drop  structures.  However,  work  is  currently 
underway  which  wiU  be  completed  by  200 1  which  wiU  increase  the 
canal's  capacity  to  300  cfs.  The  Careless  Creek  canal's  design 
capacity  is  150  cfs;  limited  by  a  drop  structure  added  in  1997. 
Due  to  water  quality  problems,  the  intent  is  to  hmit  Careless 
Creek  canal  to  75  cfs. 

At  the  minimum  dam  crest  elevation,  the  outlet  works' 
capacity  is  1,080  cfs.  If  the  outlet  works  are  operated  in  excess  of 
the  delivery  canals'  capacity,  the  caneds  and  structures  will 
probably  be  damaged. 
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DAM  OPERATOR 

The  responsibility  for  the  daily  operation  of  the  dam  and 
reservoir  rests  with  the  association  and  its  dam  operator.  The  dam 
operator  is  generally  authorized  to  operate  the  reservoir  to  meet  the 
association's  goal.  The  dam  operator's  specific  responsibilities  are 
to:  i  '  ^  v  ' 

1 .  Operate  the  mechanical  features  of  the  outlet  works 

2.  Coordinate  filling  of  the  reservoir  and  the  release  of  water 

3.  Notify  the  State  Water  Projects  Bureau  (SWPB)  of  imusual 
occurrences  such  as  impending  floods  or  excessive 
seepage  ■  , 

4.  Perform  certain  maintencince  tasks 

5.  Monitor  weather  conditions  i 

6.  Monitor  seepage  r 

■    r  j 

Typically,  the  current  dam  operator  and  the  water  users 
association  train  a  new  dam  operator.  The  dam  operator's  training 
focuses  on  the  mechanical  operation  of  the  gates,  measurement  of 
the  storage  level,  measurement  of  the  rate  of  water  release,  and 
record-keeping.  The  outlet  gates  are  operated  by  a  stationary 
gasoline  engine  and,  if  necessary,  they  can  be  operated  manually 
with  a  hand  wheel.  The  outlet  works  are  intended  to  be  used  for 
controlling  the  release  of  irrigation  water,  and  not  for  providing 
emergency  relief.  If,  for  emergency  relief,  the  outlet  works  are 
operated  beyond  the  outlet  canal's  capacity,  the  canal 
and  structures  below  the  dam  will  be  damaged. 

The  dam  operator  normally  is  available  to  observe  the  dam 
and  perform  operating  functions  daily  during  the  flQing  and 
irrigation  seasons,  and  weekly  or  monthly  at  other  times. 
Communication  among  the  dam  operator,  the  association,  and  the 
SWPB  usually  takes  place  by  telephone.  During  emergencies  or 
imusual  occurrences,  radio  communication  may  be  established  so 
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that  the  dam  operator  can  speak  directly  with  county  authorities 
and  communicate  indirectly  with  the  SWPB  (see  Deadman's  Basin 
Dam  Emergency  Plan). 

STORAGE  DETERMINATION 

Reservoir  storage  is  determined  by  taking  slope 
measurements  at  the  boat  ramp  located  on  the  south  side  of  the 
reservoir,  approximately  1  mile  southwest  of  the  dam. 
Measurements  are  taken  from  the  rebar  pin  located  at  the  upper, 
east  side  of  the  concrete  boat  ramp.  To  determine  the  elevation  of 
the  reservoir  surface  and  storage  of  the  reservoir,  measure  in  feet 
from  the  rebar  pin  at  the  top  of  the  boat  ramp  to  the  water  surface. 
The  elevation  of  the  reservoir  surface  and  the  storage  can  then  be 
found  using  the  Slope  Distance-Elevation-Storage  table  (Table  Al) 
in  Appendix  A. 

If  no  releases  are  being  made  through  the  low  level  outlet, 
the  reservoir  storage  can  be  determined  by  measuring  the  distance 
in  feet  from  the  grate  in  the  tower  floor  to  the  water  surface,  and 
subtracting  this  figure  from  3923.0  to  determine  the  reservoir 
surface  elevation.  Once  the  reservoir  surface  elevation  is 
determined,  the  reservoir  storage  is  found  using  Table  A2  in 
Appendix  A. 

WEATHER  MONITORING 

The  dam  operator  monitors  weather  conditions  through 
normal  local  weather  forecasts  and  the  National  Weather  Service 
(NWS). 

INTERACTION  WITH  OTHER  DAMS 

Except  for  Fort  Peck  dam,  the  only  dams  located 
downstream  of  Deadman's  Basin  dam  are  irrigation  diversion 
dams.  The  safety  of  these  dams  is  not  affected  by  the  operation  of 
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Deadman's  Basin  during  either  normal  or  emergency  operations. 
Similarly,  the  operations  of  the  numerous  dams  located  upstream 
of  Deadman's  Basin  are  not  a  safety  concern  to  the  Deadman's 
Basin  dam.  Therefore,  interaction  with  other  dams  is  not  a 
concern  during  the  normal  operation  of  Deadman's  Basin 
reservoir. 
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INSPECTION  AND  MONITORING 


The  SWPB  inspects  the  dam  annually.  Appendix  B  includes 
an  example  of  a  SWPB  inspection  checklist.  In  addition  to  annual 
inspections,  SWPB  personnel  wiU  inspect  the  dam  and  reservoir 
during  and  after  heavy  runoff  and  severe  rainstorms  and 
windstorms,  during  high  storage  periods,  and  after  an  earthquake. 
There  are  seepage  monitoring  instruments  installed  in  the  dam 
embankment.  ' 

STRUCTURAL  FEATURES  INSPECTION 

Structural  features  include  the  gatehouse  and  outlet  works. 
The  SWPB  inspects  these  structures  annually  as  part  of  its 
inspection  program.  Items  to  be  checked  or  noted  include,  but  are 
not  limited  to: 

1.  Outiet  Works 

a)  Any  differential  settlement  or  movement  resulting  in 
cracking  of  the  conduit 

b)  Erosion  of  the  seals  or  concrete  by  cavitation  immediately 
downstream  of  the  gates  " 

c)  Seepage  of  water  into  the  conduit 

d)  Deterioration  of  exposed  concrete  due  to  freeze/thaw 
cycles  or  sulfate  reactions 

e)  Operation  of  both  gates  through  a  full  cycle 

f)  Free,  unobstructed  operation  of  the  air  vents 

g)  Corrosion  of  any  metal 

h)  Proper  lubrication  of  the  Pedestals 

2.  Gate  House  -  ' 

a)  Any  damage  or  vandalism 

15  "  Revised  1999 


3.  Embankment 

a)  Erosion 

b)  Settlement,  bulges,  sink  holes,  cracking,  misalignment 

c)  P^prap  displacement 

d)  Damage  from  burrowing  animals 

e)  Excessive  vegetation,  brush,  trees 

f)  Seepage 

RIPRAP  INSPECTION 

The  riprap  along  the  faces  of  the  dam  and  dike  should 
measure  at  least  30  (thirty)  inches  thick.  Immediately  after  the 
occurrence  of  high  water,  the  riprap  should  be  inspected  and 
additional  riprap  added  if  needed. 

s  ■ 

SEEPAGE  MONITORING 

Seepage  occurs  at  the  dam  at  the  base  of  the  embankment 
above  and  around  the  head  and  wing  walls  of  the  outlet  structure. 
Water  exits  the  face  of  the  dam  about  a  foot  above  the  top  of  the 
outlet  conduit  headwall.  The  heaviest  flows  come  from  the  vicinity 
of  the  left  wing  wall.  Either  more  seepage  originates  to  the  left  of 
the  outlet  channel,  or  that  coming  from  the  right  side  drains  out  at 
a  lower  elevation  and  is  exiting  into  the  channel  below  the  level  of 
the  right  wing  wall.  Raingutters  were  installed  in  April,  1997  to 
measure  the  seepage  discharge. 

Seepage  also  occurs  at  the  downstream  toe  of  the  dam  in  the 
vicinity  of  the  left  abutment  groin.  This  area  contains  standing 
water  and  produces  a  small  flow  of  a  few  gallons  per  minute.  This 
area  has  no  flow  measurement  devices. 

There  is  no  apparent  seepage  through  the  dike  embankment. 
However,  seepage  does  occur  below  the  dike  as  evident  by  a  large 
green  area  on  the  slope  a  few  hundred  feet  downstream  from  the 
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structure.  The  seepage  is  probably  reservoir  water  passing 
through  the  jointing  and  pervious  zones  within  the  sandstone 
beneath  the  structure.  The  seep  area  has  no  measurement  devices 
because  of  the  low  flows. 

A  site  inspection  was  conducted  by  the  Bureau  of 
Reclamation  (USBR)  from  Billings  on  July  29,  1997.  It  is  their 
opinion  that  most  of  the  seepage  is  reservoir  water  entering  the 
rock  outcroppiQg  in  the  abutments  and  in  the  reservoir  pool  area. 
That  the  water  passes  along  the  joint  systems  and  permeable  zones 
in  the  sandstone  bedrock  beneath  the  main  dam,  and  exits  upward 
at  the  ground  surface  along  the  toe  of  the  dam  and  in  the  low  area 
along  the  walls  of  the  outlet  channel. 

Two  "Beck"  piezometers  were  installed  by  the  SWPB  above 
the  outiet  conduit  in  April,  1997.  During  May  1998,  the  USBR 
assisted  the  Department  by  drilling  4  exploratory  drill  holes 
through  the  crest  of  the  dam  into  the  foundation.  The  holes  are 
located  near  the  centerline,  with  two  holes  located  on  each  side  of 
the  outlet.  Two  piezometers  were  placed  in  each  hole;  one  in  the 
foundation  and  one  in  the  embankment.  The  drill  logs  are 
included  in  Appendix  C.  Also,  six  "Beck"  piezometers  were 
installed  by  the  SWPB  in  1998  along  the  toe  of  the  dam  next  to  the 
pond  area  in  the  left  abutment. 

The  seepage  at  the  dam  and  dike  is  observed  and  monitored 
by  the  SWPB  and  dam  operator  during  regular  visits,  and  by  the 
SWPB  during  annual  inspections.  The  instruments  are  measured 
a  minimum  of  monthly  March  through  October;  and  are  generally 
measured  bi-monthly  during  the  irrigation  season.  Measurements 
may  be  taken  during  the  winter  months. 
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MAINTENANCE 

The  association  is  responsible  for  the  project's  routine 
maintenance.  During  regular  visits,  the  dam  operator  wiU  identify 
and  perform  normal  maintenance  activities.  During  the  annual 
inspections,  the  SWPB  will  also  identify  items  that  need 
maintenance  or  repair.  The  SWPB  may  supervise  major  repairs. 

ROUTINE  MAINTENANCE 

The  dam  operator  will  perform  any  routine  maintenance 
necessary  to  protect  the  dam  or  keep  it  in  good  working  order  as  -  ^ 
soon  as  a  need  is  identified.  The  dam  operator  will  watch  for  any 
potential  maintenance  requirements  during  normal  visits  to  the 
dam.  Items  that  may  need  occasional  attention  include,  but  are 
not  fimited  to:  -  ' 

1.  Lubrication  of  gate-operating  mechanisms,  i> 

2.  Debris  or  silt  plugging  the  inlet  canal  or  the  outlet  channel 
Accumulated  debris  that  could  affect  the  operation  of 
these  appurtenances  should  be  removed  at  once,  with  all 
debris  removed  at  least  annually. 

3.  Erosion  gullies  on  embankment.  Development  of  erosion 
gullies  should  be  checked  immediately.  Gullies  should  be 
filled,  compacted,  and  seeded.  Particular  attention  j 
should  be  paid  to  the  abutment  contact  areas  and  the 
downstream  faces  where  four-wheel  drive  tracks  may 
become  a  problem.  1 

4.  Rodent  damage.  Rodent  burrows  should  be  filled 
immediatety  and  the  rodents  eradicated.  ' 
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5.  Upstream  slope  riprap.  Reservoir  riprap  will  be 
maintained  on  an  "as  needed  basis",  but  may  need 
occasional  repairs  due  to  high  water  or  wave  action. 

6.  Vegetative  cover  on  downstream  slopes.  Good  vegetative 
cover  must  be  maintained,  but  large  brush  or  any  trees 
should  be  removed.      j  , 

7.  Noxious  weeds.  Noxious  weeds  on  and  around  the  dam 
should  be  sprayed  at  least  on  an  annual  basis. 

ANNUAL  MAINTENANCE 

The  SWPB  conducts  annual  inspections  of  Deadman's  Basin 
Dam  and  reservoir.  During  these  inspections,  items  that  require 
maintenance  are  identified  and  recorded.  Items  that  may  need 
annual  maintenance  include  the  outlet  works,  gates,  riprap,  roads, 
embankment  and  gatehouse.  Other  routine  items  that  may  need 
immediate  attention,  such  as  the  need  to  remove  trees  or  brush,  or 
spray  weeds,  will  also  be  noted. 

After  the  annual  inspection,  the  SWPB  sends  the  association 
an  inspection  report.  The  report  identifies  items  that  need 
maintenance  and  provides  a  schedule  of  when  the  maintenance 
tasks  need  to  be  completed.  The  dam  operator  and  association 
members  may  perform  the  maintenance  tasks.  Major  repairs  will 
likely  need  to  be  contracted.  The  SWPB  may  assist  in  contracting 
for  repairs  and  may  supervise  the  repair  work. 

RECORD-KEEPING 

The  SWPB  maintains  records— including  photographs— of  all 
inspections  and  maintenance  requirements.  These  records  also 
include  flow  measurements,  storage  volume,  and  seepage 
monitoring  records.  Anyone  who  wants  to  review  these  records 
may  do  so  in  the  SWPB's  office  at  the  Department  of  Natural 
Resources  and  Conservation  in  Helena. 
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TABLE  A1.  DEADMAN'S  BASIN  RESERVOIR 
SLOPE  DISTANCE-ELEVATION-STORAGE  TABLE  # 

(Note:  Measurements  taken  on  the  east  side  of  the  concrete  boatramp.) 


SLOPE 

ELEVATION 

STORAGE 

NOTES 

SLOPE 

ELEVATION 

STORAGE 

NOTES 

DISTANCE 

DISTANCE 

Feet 

Feet 

Acre-Feet 

Feet 

Feet 

Acre-Feet 

n+nn 

75,580  Top  of  Pin  #1 

n+nn 

99  nft 

74,413 

+ni 

91  94 

74,130 

+41 

18  '^1 

66,770 

+n9 

91  90 

74,050 

+42 

18  21 

66,570 

+n'^ 

■  uo 

91  R7 

73,990 

+43 

18  09 

66,330 

91  ft4 

t  1  .OH 

73,930 

+44 

17  97 

66,093 

91  7R 

73,750 

+45 

17  85 

65,860 

91  fi9 

73,661 

+46 

M  lA 

65,640 

+n7 

91  fit^ 

73,520 

+47 

17  6*^ 

65,420 

91  ^^9 

73,420 

+48 

17  51 

65,180 

+nQ 

91 

73,300 

+49 

17  40 

64,960 

n+1  n 

73,177 

n+^n 

\J~yJ\J 

'^91  7  9R 

64,772 

Pin  #2 

91  '^7 

72,970 

+m 

1 7  1  ft 

64,490 

91  7n 

^  1  .o\J 

72,830 

+^9 

1 7  04 

64,250 

+1 

91  9*5 

72,683 

+C;'? 

+00 

1  ft  9A 

64,050 

+1  /I 

+  1  H 

91  1ft 

72,540 

+0'f 

1  ft  ftl 

1  b.O  1 

63,795 

+  1  ^^ 

91  1  n 

72,420 

1  ft  7n 

1  D.  /  U 

63,575  1 

+  1  D 

91  n9 

72,260 

Joint 

+DD 

1  ft  t;Q 

1  b.oy 

63,356             ■  ^ 

4.1  7 

9n  QK 

72,110 

+0/ 

1  ft  /1ft 
1  b.4b 

63,100 

+  1  o 

71,800 

+00 

1  ft  oc 

1  b.oo 

62,880 

+  1  y 

on  CO 

71,580 

+c)y 

1  ft  oo 

62,620 

QQon  ft 

71,400 

U+bU 

jyi  b.  1 1 

62,400 

on  c^ 

71,220 

+b1 

i  ft  nn 
1  b.UU 

62,180 

J.OO 

on  A  i 

71,020 

^  c  on 

61,980 

on 

70,811 

J.CO 

+bo 

1 0.  /y 

61,760 

J.O  /I 

on  on 

70,580 

+b4 

1  o.by 

61,562 

on  nQ 

70,360 

+bo 

i  C  Kft 
1  D.Ob 

61,320 

on  nn 

70,180 

j-ftC 

+bb 

i  C  /Ift 
1  0.4b 

61,120 

J.07 

i  Q  QQ 

1  y.oo 

69,890 

+b/ 

1  p  'il 
10. Ol 

60,830 

1  Q  7P 

1  y.  /  0 

69,728 

+ftfi 

+DO 

1 91 
1 0.^  1 

60,620 

+29 

19  68 

69,520 

+69 

15  11 

1  w  •  1  1 

60,420 

0+30 

3919.55 

69,255 

0+70 

3915.00 

60,200 

+31 

19.43 

69,010 

+71 

14.90 

60,000 

+32 

19.31 

68,770 

+72 

14.80 

59,800 

+33 

19.20 

68,550 

+73 

14.70 

59,600 

+34 

19.10 

68,350 

+74 

14.57 

59,340 

+35 

18.96 

68,070 

Joint 

+75 

14.43 

59,060 

+36 

18.88 

67,910 

+76 

14.31 

58,820 

+37 

18.77 

67,690 

+11 

14.17 

58,540 

Joint 

+38 

18.66 

67,470 

+78 

14.09 

58,381 

+39 

18.55 

67,250 

+79 

13.98 

58,172 

0+40 

3918.42 

66,990 

0+80 

3913.85 

57,925 
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TABLE  A1.  DEADMAN'S  BASIN  RESERVOIR 
SLOPE  DISTANCE-ELEVATION-STORAGE  TABLE 

(Note:  Measurements  taken  on  the  east  side  of  the  concrete  boatramp.) 


SLOPE 

ELEVATION 

STORAGE 

NOTES 

SLOPE 

ELEVATION 

STORAGE 

NOTES 

DISTANCE 

DISTANCE 

Feet 

Feet 

Acre-Feet 

Feet 

Feet 

Acre-Feet 

+81 

13.72 

57,678 

+21 

AO  C  -i 

47,829 

_i-00 

1o.o9 

57,431 

J.OO 
+^^ 

uo.oy 

47,621 

J.OO 

+00 

1  0.4/ 

57,203 

+<iO 

r\Q  OA 

47,345 

+o4 

1  o.o4 

56,956 

+^4 

no  1 A 
Uo.l  4 

47,170 

+00 

■i  0  0'3 
1  O.ilO 

56,747 

+dO 

AQ  A7 

47,046 

+00 

1 0. 1 1 

56,519 

A7  PC 
U/ .C50 

46  650 

J.D7 
+0/ 

1  o.UU 

56,310 

A7  CQ 
U/ .00 

46,344 

+00 

1  il.cjO 

56,025 

4.OQ 

A7  t^/l 

46  092 

+05 

55,759 

+<iy 

A7  /I  i 
U/.41 

45  858 

u+yu 

3912. bU 

55,550 

1+oU 

OQA7  00 

45  624 

+y  1 

l2.4o 

55,322 

J.OH 

+31 

A7  ^  7 
U/.1  / 

45  426 

+92 

12.37 

55,113 

+32 

AC  00 

ob.yy 

45  103 

+93 

12.26 

54,904 

Joint 

+33 

AC  OC 

06.86 

44  ft74 

+94 

12.13 

54,657 

+34 

06.72 

+95 

12.00 

54,410 

+35 

06.59 

44,383 

+96 

11.86 

54,144 

+36 

06.45 

44,140 

+97 

11.75 

53,935 

+37 

06.40 

44,050 

+98 

11.70 

53,840 

+38 

06.27 

43,819 

+99 

11.49 

53,432 

+39 

06.03 

43,381 

1+00 

3911.31 

53,095 

Pin  #3 

1+40 

3906.01 

43,347 

+01 

11.14 

52,772 

+41 

05.81 

42,997 

+02 

11.03 

52,560 

+42 

05.68 

42,762 

+03 

10.87 

52,253 

+43 

05.57 

42,556 

+04 

10.72 

51,968 

+44 

05.42 

42,286 

+05 

10.67 

51,873 

+45 

05.34 

42,145 

+06 

10.51 

51,569 

+46 

05.21 

41,918 

+07 

10.37 

51,303 

+47 

05.10 

41,720 

+08 

10.22 

51 ,034 

+48 

05.01 

41,558 

+uy 

1  u.  1  1 

50,820 

U4.oD 

41 ,282 

1+10 

3910.00 

50,600 

1+50 

3904.69 

40,982 

Pin  #4 

+11 

09.84 

50,296 

+51 

04.49 

40,622 

+12 

09.79 

50,201 

Joint 

+52 

04.36 

40,396 

+13 

09.55 

49,745 

+53 

4.26 

40,220 

+14 

09.42 

49,490 

+54 

04.25 

40,200 

+15 

09.31 

49,288 

+55 

04.15 

39,960 

+16 

09.16 

49,004 

+56 

4.05 

39,840 

+17 

09.05 

48,795 

+57 

03.85 

39,510 

+18 

08.93 

48,581 

+58 

03.75 

39,345 

+19 

08.77 

48,296 

+59 

03.65 

39,180 

1+20 

08.64 

48,068 

1+60 

3903.55 

39,015 
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TABLE  A1.  DEADMAN'S  BASIN  RESERVOIR 
SLOPE  DISTANCE-ELEVATION-STORAGE  TABLE 


(Note:  Measurements  taken  on  the  east  side  of  the  concrete  boatramp.) 


SLOPE 

ELEVATION 

STORAGE 

NOTES 

SLOPE 

ELEVATION 

STORAGE 

NOTES 

DISTANCE 

DISTANCE 

Feet 

Feet 

Acre-Feet 

Feet 

Feet 

Acre-Feet 

38,848 

+ni 

+U  1 

nn 

34,049 

riQ  '31; 

38  680 

+no 

+Ut 

nn  4ft 

33,932 

38  51 5 

+Uv3 

nn  44 

33,865 

m  1 1; 

38  350 

+n4 

nn  '3Q 

33,781 

4.(51; 

Uo.  1  u 

38  268 

+U0 

nn  OQ 

33,614 

Uo.UO 

38  185 

+nft 

+UD 

nn  00 

33,497 

4.C7 
+0/ 

no  QQ 

38  084 

+n7 

+U/ 

nn  1ft 
uu.  1 0 

33,397 

no  on 

37,940 

+no 
+uo 

nn  in 
uu.  1  u 

33,297 

+oy 

37  838 

+nQ 
+uy 

nn  n7 

UU.U  / 

33,247 

1  +  / u 

QQno  7(; 

37,685 

0+1  n 

QQQQ  Q7 

ooyy.y  / 

33,081 

4-71 

37,584 

+1 1 

+1 1 

QQ  Q1 

yy.y  1 

32,982 

4-70 
+  /  ^ 

no  ftn 

37,440 

4.1 0 
+1^ 

QQ  ftt; 
yy.oD 

32,884 

no  *;<; 

37,372 

4-1  Q 

+ 1 0 

QQ  7ft 

yy.  /D 

32,736 

+74 
+  /  f 

no  c;i 

37,287 

+  14 

+ 1 H 

QQ  ftQ 

yy.oy 

32,662 

+7*^ 

no  zt*; 

37,185 

+1  (; 
+  10 

QQ  RA 

32,540 

+7fi 

no  41 

37,117 

+1 R 
+ 1 0 

QQ  (;fi 
yy.oo 

32,441 

+77 

36,995 

+1 7 
+ 1  / 

QQ 

yy.o  1 

32,326 

36,831 

+1  ft 
+ 1 0 

QQ  44 

32,212 

+7Q 

np  1ft 

36,744 

+  1 Q 

+ 1  y 

QQ  '34 

32,048 

oqnp  1 1 

36,618 

o+on 

QftQQ  07 

31  933 

+ft1 

np  (T^ 

36,495 

+01 
+^  1 

QQ  0*3 

31,867 

+ftp 

ni  QQ 

36,443 

+00 
+^^ 

QQ  1  Q 

yy.i  y 

31,802 

~OvJ 

ni  Q1 

36,297 

+0'3 

+^0 

QQ  1 1 
yy.  1  1 

31,670 

ni  fti 

36,118 

+04 

QQ  ni 
yy.u  1 

31  506 

ni  7fi 

36,040 

+ot; 

Qft  Q4 

yo.y^ 

31 ,398 

+00 

ni  7n 

35,950 

+0C 

QQ  QC 

yo.ot) 

31,261 

+R7 
+0  / 

ni  Ai 

35,797 

+07 

Qft  77 

yo.  /  / 

31,138 

+00 

ni  ^Q 

35,603 

4.OQ 

QQ  70 

31,062 

ni  41 

35,567 

+PQ 

Qft  ftft 

30,970 

1+90 

3901.33 

35,338 

2+30 

3898.65 

30,955 

+91 

01.22 

35,154 

+31 

98.63 

30,924 

+92 

01.15 

35,035 

+32 

98.58 

30,847 

+93 

01.09 

34,915 

+33 

98.51 

30,740 

+94 

01.02 

34,830 

+34 

98.45 

30,649 

+95 

00.95 

34,785 

+35 

98.40 

30,572 

+96 

00.88 

34,586 

+36 

98.37 

30,526 

+97 

00.82 

34,486 

+37 

98.34 

30,480 

+98 

00.76 

34,390 

+38 

98.28 

30,388 

+99 

00.71 

34,315 

+39 

98.17 

30,220 

2+00 

3900.63 

34,178 

2+40 

3898.12 

30,144 
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TABLE  A1.  DEADMAN'S  BASIN  RESERVOIR 
SLOPE  DISTANCE-ELEVATION-STORAGE  TABLE 


(Note:  Measurements  taken  on  the  east  side  of  the  concrete  boatramp.) 


SLOPE 

ELEVATION 

STORAGE 

NOTES 

SLOPE 

ELEVATION 

STORAGE 

NOTES 

DISTANCE 

DISTANCE 

reet 

reet 

Acre-Feet 

reel 

Coot 

reei 

Acre-Feet 

+41 

98.03 

on  nnc 

+81 

95.73 

26,500 

+42 

97.95 

^  +82 

95.70 

26,454 

+43 

97.88 

5  +83 

95.62 

26,332 

+44 

97.77 

+84 

95.61 

26,317 

+45 

97.68 

+85 

95.60 

26,302 

+46 

97.65 

;  OQ  A07 

+86 

95.59 

26,285 

+47 

97.63 

OQ  QQQ 

+87 

95.58 

26,272 

+48 

97.51 

OQ  01  <^ 

+88 

95.55 

26,226 

+49 

97.42 

OQ  070 

+89 

95.53 

26,196 

2+50 

3897.34 

OD  QR7 

2+90 

3895.51 

26,165 

+51 

97.33 

OQ  Q40 

+91 

95.50 

26,150 

+52 

97.26 

OQ  QOK 

+92 

95.45 

26,074 

+53 

97.18 

OQ  71/1 

'  :  +93 

95.41 

26,013 

+54 

97.13 

OQ  CQQ 

+94 

95.40 

25,998 

+55 

97.08 

OQ  ceo 

.  [  +95 

95.29 

25,831 

+56 

97.04 

OQ  cm  ' 

I  +96 

95.21 

25,709 

+57 

97.01 

OQ  >1CC           '  ■  . 

t  +97 

95.15 

25,618 

+58 

96.95 

■  OQ  OC/I  * 

\  +98 

94.96 

25,330 

+59 

96.93 

oo  ooo 
<io,ooo 

+99 

94.93 

25,284 

2+60 

3896.88 

oo  occ 
28,256 

3+00 

3894.91 

25,254 

+61 

96.82 

oo  ^ 

28,165 

+01 

94.86 

25,179 

+62 

96.75 

28,058 

+02 

94.82 

25,118 

+63 

96.59 

27,813 

+03 

94.71 

24,952 

+64 

96.50 

27,6/0 

+04 

94.70 

24,937  . 

+65 

96.43 

07  t^ftR 
^  /  ,3Do 

+05 

94.69 

24,922 

+66 

96.30 

27,369 

+06 

94.66 

24,877 

+67 

96.23 

27,262 

+07 

94.58 

24,756 

+68 

96.22 

27,247 

+08 

94.50 

24,635 

+69 

96.20 

27,216 

+09 

94.49 

24,620 

2+70 

3896.12 

27,094 

3+10 

3894.23 

24,227 

+71 

96.06 

27,002 

+11 

93.88 

23,714 

+72 

96.05 

26,987 

+12 

93.43 

23,093 

+73 

95.98 

26,880 

+13 

93.26 

22,859 

+74 

95.95 

26,835 

+14 

93.21 

22,790 

+75 

95.92 

26,789 

+15 

93.14 

22,693 

+76 

95.89 

26,743 

+16 

93.11 

22,652 

+77 

95.84 

26,667 

+17 

93.02 

22,528 

+78 

95.81 

26,621 

+18 

92.99 

22,486 

+79 

95.79 

26,591 

+19 

92.90 

22,360 

2+80 

3895.76 

26,545 

3+20 

3892.85 

22,290 
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TABLE  A1.  DEADMAN'S  BASIN  RESERVOIR 
SLOPE  DISTANCE-ELEVATION-STORAGE  TABLE 


(Note:  Measurements  taken  on  the  east  side  of  the  concrete  boatramp.) 


SLOPE 

ELEVATION 

STORAGE 

NOTES 

SLOPE 

ELEVATION 

STORAGE 

NOTES 

DISTANCE 

DISTANCE 

Fppt 

Fppt 

Acre-Feet 

Fppt 

Fppt 

Acre-Feet 

+21 

92.77 

09  1  7ft 

+61 

OA  AO 

90.92 

1  Q  fil  fi 

+22 

oo  ^ ^ 

92.75 

C.C.,  1 

1  ^0 

+62 

AA  AH 

90.91 

1Q  fiin 

+23 

92.73 

00  1  90 

1  AO 

+63 

A  A  00 

90.88 

1Q 

+24 

92.70 

00  npn 

1  A  A 

+64 

AO  00 

90.82 

1 Q  479 

+25 

92.68 

00  (\^0 

+65 

A  A  0  H 

90.81 

1Q  4'=;fi 

+26 

92.66 

00  noA 

+66 

yu./y 

1Q  490 

1  v7,HOVJ 

+27 

92.64 

01  QQft 
^  1  ,i7i7D 

+67 

AA  Tyl 

yo.74 

1Q  9fi1 

+28 

OA  A  A 

92.62 

^  1  ,i7DO 

+68 

QO  CO 

yo.bo 

1Q  IfiR 

1  \7,  1  DO 

+29 

A  A  A  A 

92.60 

X  _lCO 

?  +69 

QO  A  C 

yo.46 

ifi  Q7'=; 

3+30 

AAAA  rA 

3892.59 

91  Q9fi 

'  0_l"70 

3+70 

0000  /lO 

3890.42 

1ft  Q9n 

1  A^ 

+31 

A  A   C  C 

92.55 

91  R7n 

+71 

A  A  A  r\ 

90.40 

1ft  ftQ9 

+32 

A  A    >l  A 

92.49 

91  7Rfi 

1  TO 

+72 

AO  OA 

90.22 

1ft  fi44. 

+00 

92.27 

91  47R 

+73 

00  00 
90.20 

1ft  fi1R 

1  0,D  1  D 

+v34 

91  499 

+74 

OA  A"7 

90.07 

1ft  497 

1  0,*tO  / 

+00 

y2.22 

91 4nft  I 

+75 

A  A  A  A 

90.04 

1R  9Q*^ 

+Jo 

QO  on 

y^.^o 

91  "^80 

+76 

OA  A^ 

89.96 

1ft  9ft*^ 

J.07 

+o/ 

y^.io 

91  9fi9 

+77 

OA  0^ 

89.86 

1ft  14ft 

1  0, 1  *to 

+00 

QO  00 

y^.oo 

0-\  OAO 

+78 

OA  TO 

89.76 

1  ft  m  1 
1  o,vJ  1  1 

+oy 

00  r\A 

y2.04 

91  1  i^fi 

+79 

OA  OA 

89.60 

1  7  7Q9 

0+4U 

osyi  .yo 

91  0*^1 

^                 0  1  OA 

3+80 

AO  OA   C  0 

3889.58 

1  7  7Rt: 
1  / ,  / DD 

+4  1 

OH  00 

yi  .sy 

90  Q40 

I  0  ^ 

+81 

OA  rO 

89.53 

1  7  CQC 

QH  OC 

yi  .85 

20,893 

^                  1  00 

+82 

OA  OA 

89.39 

1  7  CO/l 

+43 

AH  OA 

91.80 

20,824 

+83 

89.35 

17/1 KO 
1  /  ,4t5U 

J  >1  y( 

+44 

91.76 

20,768 

1  +84 
+85 

89.30 

1  7  ODI 

1  /  ,00  1 

+45 

91 .71 

20,699 

89.29 

17  967 

I    A  A 

+46 

91.68 

20,658  X 

+86 

89.23 

17,285 

+47 

91.60 

20,548  :. 

?  .  +87 

89.15 

17,176 

+48 

91.53 

20,451 

+88 

89.09 

17,093 

+4y 

QH   /I  Q 

yi  .4y 

20,396 

+ay 

OQ  00 

oy.uo 

17,011 

3+50 

3891.46 

20,355 

3+90 

3888.98 

16,945 

+51 

91.40 

20,272 

+91 

88.89 

16,835 

+52 

91.29 

20,120  « 

+92 

88.85 

16,786 

+53 

91.26 

20,079 

;  +93 

88.78 

16,699 

+54 

91.20 

19,996 

+94 

88.68 

16,576 

+55 

91.16 

19,941 

+95 

88.67 

16,564 

+56 

91.09 

19,844 

+96 

88.60 

16,478 

+57 

91.03 

19,761 

I  +97 

;  +98 

88.56 

16,429 

+58 

90.97 

19,679 

88.52 

16,380 

+59 

90.94 

19,637 

f  +99 

88.44 

16,281 

3+60 

3890.93 

19,623 

4+00 

3888.42 

16,257 
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TABLE  A1.  DEADMAN'S  BASIN  RESERVOIR 
SLOPE  DISTANCE-ELEVATION-STORAGE  TABLE 


(Note:  Measurements  taken  on  the  east  side  of  the  concrete  boatramp.) 


SLOPE 

ELEVATION 

STORAGE 

NOTES 

SLOPE 

ELEVATION 

STORAGE 

NOTES 

DISTANCE 

DISTANCE 

reel 

Acre-Feet 

Fppt 

Fppt 

Acre-Feet 

+01 

88.41 

+41 

86.26 

1  ^QO 
I  0,0c7U 

+02 

88.40 

+42 

86.22 

1  0,0^  1 

+03 

88.37 

1  D,  1  i70 

1   A  O 

+43 

86.18 

1  vj,'fy  1 

+04 

88.20 

15,986 

I   A  A 

+44 

86.14 

+05 

88.10 

15,863 

■    A  C 

+45 

86.11 

+06 

88.05 

15,802 

>  A 

+46 

86.07 

io,ooo 

+07 

87.92 

15,641 

+48 

86.03 

io,oU/ 

+08 

87.79 

15,480 

85.99 

+09 

87.70 

15,368 

+49 

85.95 

1  O  OOQ 

4+10 

3887.43 

15,033 

4+50 

3885.91 

+11 

87.39 

14,984 

+51 

ft. 

85.88 

1  O  1  oo 

+12 

87.34 

14,922 

'  +52 

85.85 

10,U0D 

+13 

87.30 

14,872 

+53 

85.83 

io,udi 

+14 

87.25 

14,810 

+54 

85.80 

+15 

87.21 

14,760 

+55 

85.77 

■1  O  QQ7 

+16 

87.17 

14,711 

+56 

85.74 

1  o  Qt^r^ 
1  ^,you 

+17 

87.12 

14,649 

i  +57 

85.71 

1  0  Q1  O 

• 

+18 

87.08 

14,599 

+58 

85.69 

1  O  QQQ 

1  ii,ooy 

+19 

87.03 

14,537 

+59 

85.66 

1  O  Ql^O 

4+20 

3886.99 

14,487 

4+60 

3885.63 

+21 

86.95 

14,439 

s  +61 

85.56 

1  O  70Q 

+22 

86.91 

14,389 

l  +62 

85.48 

1  O  RQn 

+23 

86.87 

14,340 

+63 

85.41 

+24 

86.83 

14,291 

+64 

85.33 

+25 

86.79 

14,242 

+65 

85.26 

1 2  360 

+26 

86.75 

14,193 

+66 

85.19 

12,274 

+27 

86.71 

14,143 

+67 

85.11 

12,175 

+28 

86.67 

14,094 

+68 

85.04 

12,089 

+^y 

OC  CO 
DO. DO 

14,045 

+00 

o4.yb 

1 1 ,992 

4+30 

3886.59 

13,996 

4+70 

3884.89 

1 1 ,907 

+31 

86.56 

13,959 

+71 

84.87 

1 1 ,883 

+32 

86.53 

13,922 

+72 

84.85 

11,859 

+33 

86.50 

13,885 

+73 

84.84 

1 1 ,846 

+34 

86.47 

13,848 

+74 

84.82 

11,822 

+35 

86.45 

13,824 

+75 

84.80 

1 1 ,798 

+36 

86.42 

13,787 

+76 

84.78 

11,774 

+37 

86.39 

13,750 

+77 

84.76 

1 1 ,750 

+38 

86.36 

13,713 

+78 

84.75 

11,738 

+39 

86.33 

13,676 

+79 

84.73 

11,713 

4+40 

3886.3 

13,639 

4+80 

3884.71 

1 1 ,689 
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TABLE  A1.  DEADMAN'S  BASIN  RESERVOIR 
SLOPE  DISTANCE-ELEVATION-STORAGE  TABLE 


(Note:  Measurements  taken  on  the  east  side  of  the  concrete  boatramp.) 


SLOPE 
DISTANCE 
Feet 


ELEVATION 


Feet 


STORAGE 


Acre-Feet 


NOTES 


SLOPE 
DISTANCE 
Feet 


ELEVATION 


Feet 


STORAGE 


Acre-Feet 


NOTES 


+81 

84.62 

1 1 ,580 

+21 

82.55 

9,298 

+82 

84.53 

11,471 

+22 

82.49 

9,235 

+83 

84.44 

1 1 ,362 

+23 

82.44 

9,182 

+84 

84.35 

1 1 ,254 

+24 

82.38 

9,119 

+85 

84.26 

11,145 

+25 

82.33 

9,067 

+86 

84.17 

1 1 ,036 

'  +26 

82.28 

9,014 

+87 

84.08 

10,927 

i  +27 

82.22 

8,951 

+88 

83.99 

10,819 

+28 

82.17 

8,899 

+89 

83.90 

10,724 

+29 

82.11 

8,836 

4+90 

3883.81 

10,629 

5+30 

3882.06 

8,783 

+91 

83.79 

.  10,607 

+31 

82.00 

8,720 

+92 

83.77 

10,586 

+32 

81.95 

8,668 

+93 

83.75 

10,565 

+33 

81.89 

8,605 

+94 

83.73 

10,544 

A  +34 

81.84 

8,552 

+95 

83.71 

10,523 

•  +35 

81.78 

8,489 

+96 

83.69 

10,501 

.  +36 

81.72 

8,426 

+97 

83.67 

.10,480 

+37 

81.67 

8,374 

+98 

83.65 

10,459 

+38 

81.61 

8,311 

+99 

83.63 

10,438 

+39 

81.56 

8,258 

5+00 

3883.61 

10,417 

5+40 

3881.5 

8,195 

+01 

83.55 

10,353 

+41 

81.44 

8,132 

+02 

83.50 

10,300 

+42 

81.38 

8,069 

+03 

83.44 

10,236 

+43 

81.31 

7,996 

+04 

83.38 

10,173 

+44 

81.25 

7,933 

+05 

83.33 

10,120 

+45 

81.19 

7,870 

+06 

83.27 

10,056 

+46 

81.13 

7,807 

+07 

83.21 

9,993 

+47 

81.07 

7,744 

+08 

83.15 

9,929 

+48 

81.00 

7,670 

+09 

83.10 

9,876 

+49 

80.94 

7,606 

5+10 

3883.04 

9,812 

5+50 

3880.88 

7,543 

+11 

83.00 

9,770 

+51 

80.86 

7,522 

+12 

82.95 

9,718 

+52 

80.85 

7,522 

+13 

82.91 

9,676 

! "  +53 

80.83 

7,490 

+14 

82.86 

9,623 

+54 

80.82 

7,479 

+15 

82.82 

9,581 

+55 

80.80 

7,458 

5+16 

3882.78 

9,539 

+17 

82.73 

9,487 

+18 

82.69 

9,445 

Table  Revised  1/3/1994 

+19 

82.64 

9,392 

5+20 

3882.6 

9,350 

This  table  was  developed  from  a  1988  survey  that  required  adjustments  to  the  1974  and  1977  surveys. 
The  adjustment  from  station  0+00  to  2+00  was  0.00  ft.;  2+01  to  3+00  was  +0.01  ft.  per  ft.  of  slope 
to  a  total  of  +0.93  ft.;  3+01  to  4+00  was  a  -0.39  ft.  total  adjustment;  4+01  to  4+10  was  +0.55  ft.; 
and  4+1 1  to  5+55  was  the  same  as  the  1988  survey.  These  adjustments  were  probably  caused 
by  shoreline  changes  and  nonclosure  of  1974  and  1977  surveys. 
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TABLE  A2. 
DEADMAN'S  BASIN  RESERVOIR 
ACTIVE  STORAGE  IN  ACRE-FEET 


ELEV 

1  0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

3880 

7458 

7564 

OOO  1 

777R 

8195 

8300 

840^ 

3882 

8720 

8825 

8930 

9035 

9140 

9245 

9350 

9455 

9560 

9665 

3883 

9770 

9876 

9981 

10087 

10193 

10299 

10406 

10511 

10617 

10724 

3884 

10836 

10951 

11072 

11193 

11314 

11434 

11555 

11676 

11798 

11919 

3885 

12040 

12163 

12286 

12409 

12531 

12654 

12778 

12901 

13024 

13146 

oooo 

1      /  U 

1  oovo 

1  '^fi'^Q 

1  OOOI7 

1  O  /  \jC. 

1'^ftftS 

1  KiOyjyJ 

141  '^1 

14'^77 

1  HO  /  / 

3887 

14500 

14623 

14747 

14872 

14995 

15119 

15244 

15368 

15492 

15616 

3888 

15740 

15863 

15986 

16109 

16232 

16355 

16477 

16601 

16724 

16847 

3889 

16971 

17106 

17243 

17380 

17517 

17654 

17792 

17928 

18065 

18202 

3890 

18340 

18478 

18616 

18754 

18892 

19030 

19168 

19310 

19453 

19595 

i  QQC7 

1  yoi)/ 

\  yyyb 

OHi  O/l 

ono70 

^U41  U 

<iUboo 

onoc-i 

^luyb  1 

3892 

21100 

21240 

21380 

21520 

21660 

21800 

21940 

22080 

22220 

22360 

3893 

22500 

22638 

22776 

22914 

23052 

23189 

23327 

23465 

23603 

23743 

3894 

23889 

24036 

24183 

24332 

24483 

24635 

24786 

24937 

25088 

25238 

3895 

25390 

25542 

25694 

25846 

25998 

26149 

26300 

26454 

26606 

26758 

^by  1 U 

070*1  a 
CI dA  b 

07C00 

07C7C 

07000 

07QQ  i 

OO  -i  OA 

00007 

dodo/ 

3897 

28439 

28592 

28744 

28896 

29048 

29199 

29351 

29503 

29655 

29807 

3898 

29960 

30113 

30266 

30419 

30571 

30724 

30877 

31031 

31184 

31337 

3899 

31490 

31653 

31818 

31982 

32146 

32309 

32481 

32672 

32801 

32966 

3900 

33130 

33297 

33463 

33630 

33797 

33965 

34129 

34297 

34454 

34642 

3901 

34817 

34956 

35119 

35287 

35538 

35619 

35780 

35950 

36102 

36280 

3902 

36456 

36602 

36778 

36945 

37101 

37270 

37437 

37602 

37770 

37936 

3903 

38100 

38268 

38432 

38597 

38764 

38931 

39097 

39262 

39427 

39592 

3904 

39757 

39900 

40080 

40289 

40464 

40640 

40820 

40999 

41176 

41355 

3905 

41539 

41720 

41900 

42077 

42254 

42431 

42612 

42798 

42978 

43154 

3906 

43329 

43509 

43689 

43869 

44050 

44225 

44401 

44586 

44765 

44943 

3907 

45121 

45300 

45480 

45660 

45840 

46020 

46200 

46380 

46560 

46740 

3908 

46920 

47099 

47275 

47455 

47638 

47811 

47994 

48173 

48349 

48527 

3909 

48705 

48890 

49079 

49269 

49453 

49646 

49840 

50030 

50220 

50410 

3910 

50600 

50781 

50991 

51177 

51360 

51550 

51740 

51930 

52120 

52310 
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TABLE  A2. 
DEADMAN'S  BASIN  RESERVOIR 
ACTIVE  STORAGE  IN  ACRE-FEET 


ELEV 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0«7  1  1 

OoU  /  D 

OvjHO  I 

OOD't't 

OvjooO 

04UOU 

3912 

54410 

54600 

54790 

54980 

55170 

55360 

55550 

55740 

55930 

56120 

3913 

56310 

56500 

56690 

56880 

57070 

57260 

57450 

57640 

57830 

58020 

3914 

58210 

58400 

58600 

58800 

59000 

59200 

59400 

59600 

59800 

60000 

3915 

60200 

60400 

60600 

60809 

61004 

61200 

61394 

61581 

61781 

61980 

3916 

62180 

62380 

62580 

62780 

62980 

63178 

63376 

63575 

63775 

63971 

3917 

64170 

64368 

64566 

64803 

64960 

65160 

65360 

65560 

65758 

65955 

3918 

66152 

66352 

66551 

66751 

66950 

67150 

67350 

67550 

67750 

67950 

3919 

68150 

68350 

68550 

68750 

68950 

69152 

69356 

69561 

69760 

69938 

3920 

70180 

70380 

70580 

70790 

70999 

71200 

71400 

71600 

71800 

72009 

3921 

72218 

72420 

72623 

72827 

73032 

73238 

73436 

73635 

73850 

74050 

3922 

74251 

74453 

74658 

74863 

75068 

75272 

75477 

75687 

75887 

76087 

3923 

76297 

76497 

76707 

76907 

77107 

77317 

77517 

77727 

77927 

78127 

3924 

78337 

78537 

78737 

78937 

79137 

79347 

79547 

79757 

79967 

80167 

NOTE:  Storage  figures  do  not  include  dead  storage. 
Dead  Storage    4.600  acre  feet 
Normal  Full  Pool  Elevation    3921 .0  feet 
Grate  Elevation  In  Tower      3923.0  feet 
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APPENDIX  B 
INSPECTION  REPORT 


Bl 


DEPARTMENT  OF  NATURAL  RESOURCES  AND  CONSERVATION 


DAM  SAFETY  INSPECTION  REPORT 


NAME  OF  DAM  

DATE  INSPECTED 


OWNER  

OPERATOR  

STREAM  

DRAINAGE  AREA 


Reservoir  Storage  Status 

Water  Surface  Elevation  Storage 
(feet)  (acre-feet) 

At  time  of  inspection  "  :  

At  spillway  crest     

At  min.  dam  crest  elevation     

Flashboard  crest  elevation     


ITEM 

YES 

NO 

REMARKS 

*ICC 

1.  EMBANKMENT 

A.  Crest  -  Height= 

Length=  Width= 

(1 )  Any  visual  settlements? 

3 

(2)  Any  misalignments? 

4 

(3)  Any  cracking? 

1 

(4)  Any  traffic  damage? 

5 

(5)  Other'? 

7 

NOTE:  *ICC  stands  for  "Inventory  Comment  Code"  which  is  found  on  the  Inventory  of  Montana  Dams. 
This  comment  code  is  for  use  by  the  Dam  Safety  Section. 


INVENTORY  NO.  

HAZARD  CATEGORY 

TYPE  OF  DAM  

YEAR  BUILT  
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ITEM 

YES 

NO 

REMARKS 

*ICC 

1.  EMBANKMENT  (continued) 
B.  Upstream  Face -- Slope= 

(1)  Any  erosion? 

13 

(2)  Any  longitudinal  cracks? 

9 

(3)  Any  transverse  cracks? 

 _  — _  —  

9 

(4)  Is  riprap  protection  adequate? 

10 

(5)  Any  stone  deterioration? 

10 

(6)  Any  visual  settlement,  sloughing, 
slumps,  depressions  or  bulges? 

9 

(7)  Adequate  grass  cover? 

14 

(8)  Debris  on  the  dam  face? 

15 

(9)  Other? 

16 

C.  Downstream  Face--Slope= 

(1 )  Any  erosion? 

22 

(2)  Any  longitudinal  cracks? 

19 

(3)  Any  transverse  cracks? 

19 

(4)  Any  visual  settlement,  sloughing, 
slumps,  depressions  or  bulges? 

19 

(5)  Is  the  toe  drain  dry? 

31 

(6)  Are  the  relief  wells  flowing? 

31 

(7)  Any  boils  at  the  toe? 

18 

(8)  Any  seepage  areas? 

17,  18 

(9)  Any  traffic  or  animal  damage? 

22 

(10)  Any  burrowing  animals? 

21 

(1 1 )  Adequate  grass  cover? 

24 

(12)  Other? 

25 

D.  Amount  and  Type  of  Vegetation  on  the  Dam  

 14,  24 
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ITEM 

YES 

NO 

REMARKS 

*ICC 

2.  ABUTMENT  CONTACTS 

Anv  erosion'? 

12  20 

B)  Any  visual  differential  movement? 

12,  20 

0)  Any  cracks? 

12,  20 

D)  Any  seepage  present? 

36 

E)  Other? 

16,  25 

3.  OUTLET  WORKS 

A.  Intake  Structure  --  Size= 

(1)  Any  settlement? 

70 

(2)  Anv  tiltinq? 

70 

(3)  Do  concrete  surfaces  show: 

a.  Spalling? 

70 

b.  Cracking? 

70 

c.  Erosion? 

70 

d.  Exposed  reinforcement? 

70 

(4)  Do  joints  show: 

a.  Displacement  or  offset? 

70 

b.  Loss  of  joint  material? 

70 

c.  Leakage? 

70 

(5)  Metal  appurtenances: 

a.  Any  corrosion  present? 

70 

b.  Any  breakage  present? 

71 

(6)  Trash  rack? 

71 

a.  Condition? 

71 

b.  Anchor  system  secure? 

71 

(7)  Other? 

71 
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ITEM 

YES 

NO 

REMARKS 

*ICC 

3.  OUTLET  WORKS  (continued) 
B.  Conduit -- Type  =                                                   Size  = 

(1)  Do  concrete  surfaces  show: 

a.  Spalling? 

76 

b.  Cracking? 

76 

c.  Erosion? 

76 

d.  Exposed  reinforcement? 

76 

(2)  Do  joints  show: 

a.  Displacement  or  offset? 

76 

b.  Loss  of  joint  material? 

76 

c.  Leakage? 

76 

(3)  Is  the  conduit  metal? 

76 

a.  Any  corrosion  present? 

76 

b.  Protective  coatings  adequate? 

76 

(4)  Is  the  conduit  misaligned? 

76 

(5)  Any  calcium  deposits? 

76 

(6)  Other? 

76 

C.  Gates  and  Tower 

(1)  Gates: 

73,  74 

a.  Size:  Operating:  Emergency: 

b.  Type:  Operating:  Emergency: 

(2)  Controls  operational? 

75 

(3)  Controls  lubricated? 

75 

(4)  Operational  problems? 

75 

(5)  Leakage  around  gates? 

73,  74 

(6)  Condition  of  gate  seals? 

73,  74 

(7)  Any  cavitation  damage?  If  so, 
describe? 

73,  74 

(8)  Describe  air  vent-size  and  condition. 

73,  74 
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ITEM 

YES 

NO 

REMARKS 

*ICC 

3.  OUTLET  WORKS  (continued) 
C.  Gates  and  Tower  (continued) 

(9)  Is  there  a  jet  pump? 

82 

a.  Is  it  operational? 

82 

b.  Leakage? 

82 

(1 0)  Is  the  tower  dry?  wet? 

77 

(1 1 )  Any  seepage  in  the  tower? 

77 

(12)  Condition  of  the  tower? 

1  1 

(1 3)  Any  safety  problems? 

1  1 

(14)  Ladder  in  good  condition? 

77 

/  / 

(15)  Condition  of  the  gate  house? 

81 

(16)  Emergency  plan  completed  for 
the  dam? 

43 

a.  Posted  in  the  gatehouse? 

43 

(17)  Other? 

82 

D.  Stilling  Basin 

(1)  Do  concrete  surfaces  show: 



a.  Spalling? 

62 

b.  Cracking? 

62 

c.  Erosion? 

62 

d.  Exposed  reinforcement? 

62 

(2)  Do  joints  show: 

a.  Displacement  or  offset? 

62 

b.  Loss  of  joint  material? 

62 

c.  Leakage? 

62 

(3)  Do  energy  dissipators  show: 

a.  Signs  of  deterioration? 

62 

b.  Are  they  covered  with  debris? 

62 

(4)  Other? 

63 
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ITEM 

YES 

NO 

REMARKS 

*ICC 

3.  OUTLET  WORKS  (continued) 
E.  Downstream  Channel 

(1)  Is  the  channel: 

a.  Eroding  or  backcutting? 

38 

b.  Sloughing? 

38 

c.  Obstructed? 

40 

(2)  Is  released  water: 

a.  Undercutting  the  outlet? 

52,  62 

b.  Eroding  the  embankment? 

52,  62 

(3)  Other? 

56,63 

4.  SPILLWAY 

A.  Description 

(1)  Location? 

N/A 

(2)  Type  of  Spillway? 

N/A 

(3)  Size  of  Spillway? 

N/A. 

(4)  Spillway  lining? 

N/A 

(5)  Is  there  a  weir? 

61 

(6)  Is  the  spillway  in  good  condition? 

N/A 

(7)  Any  drains? 

N/A 

a.  Describe  the  condition  of  drains. 

64 

B.  Does  spillway  show: 

(1)  Any  cracking  concrete? 

57,  58 

(2)  Any  spalling  concrete? 

57,  58 

(3)  Any  exposed  reinforcement  in 
the  concrete? 

57,  58 

(4J  Any  erosion? 

52 

B7 
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ITEM 

YES 

NO 

REMARKS 

*ICC 

4.  SPILLWAY  (continued) 
4.  B.  Does  spillway  show:  (continued) 


(5)  Any  slope  sloughing? 

51 

(6)  Any  obstructions? 

54 

(7)  Displacement  or  offset  joints? 

59 

(8)  Loss  of  joint  material? 

57,  58 

(9)  Leakage  at  the  joints? 

57,  58 

(10)  Other? 

63 

(1)  Signs  of  deterioration? 

62 

(2)  Any  cracking? 

62 

(3)  Any  spalling? 

62 

(4)  Any  exposed  reinforcement? 

62 

(5)  Are  they  covered  with  debris? 

62 

(6)  Other? 

64 

D.  Has  release  water: 


(1)  Eroded  the  embankment? 

52 

(2)  Undercut  the  outlet? 

52 

(3)  Eroded  the  downstream 
channel? 

52 

(4)  Other? 

56 

E.  Emergency  Spillway 


(1 )  Is  there  an  emergency  spillway? 


(If  YES,  describe) 


55 
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ITEM 

YES 

NO 

REMARKS 

*ICC 

5.  RESERVOIR  CONTROL 

A)  Recent  upstream  development? 

47 

B)  Recent  downstream 
aeveiopmeni  r 

.  42 

OlIUco  III  rcociVUli  dica  : 

A  A 

D)  Change  in  reservoir  operation? 

48 

E)  Large  impoundment  upstream? 

49 

F)  Any  debris  in  the  reservoir? 

50 

G)  Other? 

50 

6.  INSTRUMENTATION 

A)  List  type{s)  of  instrumentation: 

27-33 

B)  in  good  condition? 

27-33 

C)  Read  periodically? 

27-33 

D)  Is  data  available? 

27-33 

E)  Include  all  data  gathered  since  last  report. 

7.  DOWNSTREAM  CONDITION 

A.  Downstream  Land  Use. 


41 


This  dam  was  inspected  by: 

Additional  comments  and  recommendations.  (Use  additional  pages) 
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APPENDIX  C 
MONITORING  WELL  LOGS 


Cl  Revised  1999 


PROJECT:    Deadmans  Basin 

DriU  Hole  No.  1 

Page  1  OF  2 

LOCATION:     DH-I  Cresi  Sta  2^76 

BORING  DATE:  6/16/38 

DATUM:  3933JI 

DIP: 

LOGGED:    Michele  Lecnieux 

DEPTH 
SCALE 


SOIL  PROFILE 


DESCRIPTION 


s 


flD 


SAMPLES 


Tests 


— I — I — I — I — I — I — T  I  I 


CONSTRUCTION  DIAGRAM 

DH-1        DU-lt  C^Vv^illocO') 


0  -r  0 


-  8 


3  - 


4  - 


-  14 


6  - 


-  16 


-  18 

-  20 

-  22 


7  - 


10  - 


12 


13  - 


15  - 


3933.0 


Road  Matenal  -  Gravelly  clayey  sand 


1  75 


10 


12 


Embankment  Fill  -  lean  sandy  clay  (CL), 
very  stiff  to  hard,  slightly  moist,  dark 
brown,  becoming  increasingly  stiff  with 
depth  Occasional  thin  fine  sandy  clay 
lenses  At  23  9',  a  thin  (0.2  feet), 
saturated  sandy  gravelly  clay  was 
encountered. 


-  24 

-  26 

-  28 

-  30 

-  32 
34 


11  --  36 


-  38 


-  40 


-  42 


-  44 


14  --  46 


-  48 


-  60 


Increase  in  sand  (20-30%) 


Increase  in  subrounded  gravel;  max  size 
1/4  inch;  moist  (not  saturated),  increase 
in  appearance  of  organic  matenal 


^1 


24.2 


289 


Foundation/Embankment  contact  - 
organic  fat  sandy  clay  (OH),  moist,  very 
soft 


32  8 


Clayey  sand  (SC);  heaving  saturated  fine 
sands,  no  gravel  or  organic  material,  low 
to  medium  plasticity  fines 


34.6 


385 


Decomposed  Quartz  sandstone  -  wet, 
loose,  fine  sand,  some  organics;  cobbles 
and  sandstone  fragments  (weathenng 
zone),  low  plasticity  fines 


Sandy  clay,  orange  brown,  honzontally 
laminated,  dry,  soft;  1"  rock  frags 


44  9 


Decomposed  Quartz  sandstone,  mostly 
saturated  rock  fragments  (up  to  6")  with 
significant  clay  (40%).  iron  oxide  stains. 


47  1 


Continued  on  next  page 


49  7 


ss 


96 


10 


SS 


100 


11 


SS 


93 


12 


SS 


73 


SS 


106 


10 


SS 


93 


SS 


SS 


60 


45 


a3 


13 


26 


SO 


3* 


te 


46 


CEMEhJTOfI  TO  in 


Ibei^onpte  in  to  19. sn 


3/ ''^cKi^uWHo 


SAND  PACK  19. eft  TO  26ft 


BEr>rroNrrE  26n  to  4ift 


SAND  PACK  41(1  TO  53  1ft 
TiibC-  49n  TO  51ft 


DRAWN: 


CHECKED: 


PROJECT:    DBadmans  Basin 
LOCATION:    DH-I  Craat  Sta  2+76 
BORING  DATE:  6/18/98 


DriU  Hole  No.  1 


DATUM:  3933J> 


DIP: 


Page  2  OF  2 


LOGGED:    Michele  LemieuK 


SOIL  PROFILE 


DESCRIPTION 


O 


ffi 


SAMPLES 


CONSTRUCTION  DIAGRAM 


DH-1 


T — 1 — r — I — I — I — r 


-rSO 


16  - 


17  -. 


18  - 


58 
h  60 


19  - 


-  62 


-  64 


20  - 


-  66 


-  68 


-  70 


22  - 


-  72 


-  74 


23  - 


24  - 


25  --  82 


26  - 


27  - 


28  --92 


^   -  96 


30  - 


Increasing  competance:  fractured  water 
beanng  zone  510  -  51 .5'  


-  62 


lean  moist  clay  containing  3-4"  sandstone 
fragments  and  fine  sand   


51  5 


END  OF  HOLE  O  53  10ft 


54 


53  10 


56 


erMrC  hol€-  lovHv  enlu 


h  76 
78 
h  80 


-  84 


-  86 


-  88 


90 


-  98 


-100 


END  OF  HOLE 
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PROJECT:    Deadmans  Basin 
LOCATION:    DH.2  Croat  Sta  4*3S 
BORING  DATE:  05/15/98 


DriU  Hole  No.  2 


DATUM:      3933 J)  fa et   GirO\Jir\^  *»U^~^t 


Page  1  OF  2 


LOGGED:    Michele  Lemieuii 


DEPTH 
SCALE 


0  -r  0 


1  - 


2  - 


6  - 


-  16 


-  18 


6  - 


-  20 


-  22 


7  - 


-  24 


8  - 


9  - 


10  - 


11  - 


12  - 


13 


14  -- 


15  - 


-  2 


-  4 


-  6 


-  8 


-  10 


-  12 


-  14 


-  26 


-  28 


-  30 


-  32 

-  34 
36 
38 
40 
42 
44 


46 


-  48 


-  60 


SOIL  PROFILE 


DESCRIPTION 


3933.0 


Road  Matenal  -  clayey  sand  with  gra>/el 


Embankment  Fill  -  Lean  sandy  clay  (CL)  - 
10%  fine  sand,  medium  brown,  some 
decomposed  shale  fragments,  moist,  stiff 
Some  thin  sand  layers 


Embankment  Fill  -  Gravelly  Sand  (SP); 
15%  fines,  max  1/4".  moist  loose 


Embankment  Fill  -  Lean  Sandy  Clay.  30% 
sand.  4%  gravel,  moist,  medium  stiiff, 
some  sand  and  clay  nodules 


Foundation/Embankment  Contact  - 
organic  lean  sandy  clay  (OL),  moist,  very 
stiff;  roots  present;  40%  fine  sand 


Bedrock  -  Decomposed  quartz 
sandstone.  Water  encountered  at  top  of 
bedrock  (31  7');  poorty  consolidated,  some 
hard  nodules;  mostly  fined 
grained, Competency  increasing  with 
depth 


Bedrock  -  Quartz  Sandstone,  hard, 
honzontal  fractures.  At  42.8 -44  7-  poorty 
consolidated  layer,  occasional  iron 
banding,  fracture  zones  increase  with 
depth 


Continued  on  next  page 


1.2 


13.5 


15.5 


29.3 


31  7 


405 


SAMPLES 


SS 


ss 


ss 


ss 


sh 


sh 


SS 


GR 


87 


73 


93 


100 


50 


100 


100 


IH 


II 


1 


10 


2J 


2k> 


31 


Hi 


DH.2 


Completion  Diagram 


CEMENT  Oft  TO  1ft 

Terpen 

SAND  1ft  TO  4ft 

10-  IP  6«'k'^  CxX^'CO^O 


BENTONrre  4ft  to  22.9ft 

u 


?v/c 


19Sft,  5/15/98 


SAND  22.9ft  TO  29ft 


IjSZ.31  7ft,  S/14/98  I 


BENTONITE  29ft  TO  44.7ft 


3.  ^  " 


CHECKED: 


PROJECT:    Dsadmaiw  Basin 
LOCATION:    DH.2  Crest  Sta  4*3S 
BORING  DATE:  05/1S/S8 


Drill  Hole  No.  2 


DATUM:      3933 X)  feet 


Page  2  OF  2 


LOGGED:    Michele  Lemieua 


16 


-r  60 
-  52 


-  64 


17  - 


66 

h  58 


18  - 


19  - 


20  - 


60 


62 


-  64 


-  66 


-  68 
22  --  72 


-  74 


23  - 


-  76 

-  78 
24  - 

-  80 
26  --  82 

-  84 


I 


SOIL  PROFILE 


DESCRIPTION 


Bedrock  -  Quartz  Sandstone:  well 
indurated  but  very  fractured  from  50,5  to 
518,  20  to  30  degree  dip  in  fractures: 
64  4  to  65  4  RQD,  some  thin  laminations, 
iron  oxide  stains  on  fractures 


Clay  fCHl:  Ukelvfrom  decomposed  shale 


o 


26  - 


-  88 
27  - 

-  90 
28-1-92 

»[" 

-  96 


30  - 


86 


-  98 


100 


END  OF  MOLE  ffi  70.0On 

ran  €0.*!?'  +r> 


5  £ 


505 


SAMPLES 


69.1 


70.00 


GR 


1 


Completion  Diagram 


DH.2 


SAND  AA.rn  TO  TOfl 


END  OF  MOLE 


-  Gore  bi-V  H5>3 

1.5"  XD 


tl 


CHECKED: 


PROJECT:    Deadmam  Basin 

DriUHoleNo.  3  1 

Page  1  OF  2 

BORING  DATE:  05/16/98 

DATUM:  3933 

DIP: 

LOGGED:    Jim  Robinson 

DEPTH 
SCALE 


0   -r  0 


1  - 


2  - 


3  - 


-  2 

-  4 

-  6 
8 
10 


-  12 


4  - 


5  - 


-  18 


6  - 


7  - 


9  - 


10  -. 


14 


16 


Y  20 
22 


24 


-  26 


-  28 


-  30 


-  32 


34 


11  --  36 


-  38 


12  - 


-  40 


-  42 


13  - 


15  - 


44 


14  —  46 


-  48 


-  50 


SOIL  PROFILE 


DESCRIPTION 


3933 


Road  Matenal  -  Gravelly  sand,  loose,  dry 


Embankment  Fill  -  lean  sandy  clay  (CL); 
medium  brown,  moist,  stiff 


intennitant  wet  and  soft  segments; 
sandstone  fragments  up  to  3" 


Foundation/embankment  contact  Lean 
organic  sandy  clay  (OL-CL),  soft;  roots 
and  partially  decomposed  grass,  moist 
except  for  wet  zone  at  32-33'; 


Foundation  -  lean  sandy  clay 


Bedrock  -  Decomposed  sandstone:  water 
encountered,  thin  shale  layers 


Bedrock-  Hard,  competent,  fractured, 
sandstone,  thin  iron  bands,  100%  lost 
circulation. 


Continued  on  next  page 


1.7 


24.5 


27.5 


37.0 


38.8 


39.5 


41 


SAMPLES 
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ss 
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93 


.87 
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IfiO 
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> 


12 


10 


14 


10 


50 


5olI  KefzA"^ 


31  Hic 


14 


Well  CoRstniction  Diagram 


DH^       Dt+3(3L  -  Deap 


.     f  CEMENT  Oft  TO  1ft 


SAND  PACK  1ft  TO  Sft 


^^^^ 

I  BENTONrrE  Sft  TO  20.9ft 


.  17.8ft.  05/16/98 


DH5-b 


SAND  20.9ft  TO  27ft 


BENTONrrE  27ft  TO  40ft 


^39. Sft,  05/17/98 


DRAWN:    Mictiele  Lemieux 


CHECKED: 


1 


PROJECT:    Deadmans  Baain 
LOCATION:    Cfaat  ata  6 « 66 
BORING  DATE:  OS/lfl/SS 


DriU  Hole  No.  3 


DATUM:  3933 


DIP: 


Page  2  OF  2 


LOGGED:    Jim  Robinson 


SOIL  PROFILE 


DESCRIPTION 


5£ 


SAMPLES 


Wall  Conatruction  Diagram 


DH-3 
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-  54 


17  - 


-  56 


-  58 


18  - 


19  - 


20  - 


22  - 


60 


-  62 


-  64 


I-  66 
68 
70 
72 
h  74 


23  - 


E 

* 


Bedrock-  Hard,  competent,  fractured, 
sandstone:  thin  iron  bands;  100%  lost 
circulation 


66.3 


increasing  interbedded  shale  layers: 


END  OF  HOLE  ©  SS.OOft 
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END  OF  HOLE 
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PROJECT:    Deadmans  Basin 
LOCATION:    Crast  Sta  7+1D 
BORING  DATE:  06/18/98 


Drill  Hole  No.  4 


Page  1  OF  2 


DATUM:     3393J)  Ground  Surfac 


LOGGED:  USBR 


DEPTH 
SCALE 


SOIL  PROFILE 


DESCRIPTION 


O 


SAMPLES 


— 1 — I — r— 1 — I — r— *t— I — I — 


Well  Completion  Diagram 


1 


DH^      DW-4b  C^V^^^^ou;) 


0  -p  0 
-  2 

1  - 


2  - 


-  6 


-  8 


3 


4  - 


5  - 


6  - 


7  - 


3393 


Road  Matenal  -  Gravelly,  clayey  sand, 
loose,  dry 


10 


-  12 


-  14 


16 
18 
20 


-  22 


-  24 


Embankment  Fill  -  sandy  lean  clay  (CL), 
increasing  sand  and  gravel  with  depth, 
occasional  thin  sandy  layers;  minor 
roots/charcoal  24'  to  34'  (native  ground?) 


8  - 


-  26 


-  28 


30 


-  32 


10  - 


-  34 


11  - 


12  - 


13  - 


14  -- 


15  - 
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-  38 


40 
42 
44 
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48 


-  50 


wet;  some  sandstone  rock; 


Fine  sand 


Sandstone 
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DRAWN:    MIchele  Lemieux 


CEMENT  on  TO  in 


SAND  1ft  TO  5ft 


^j''  PviC 


BENTONfTE  5ft  TO  19  6ft 


f 


-  :  :•: :  sand  is.en  to  26ft 


BENTONrre  26ft  TO  48.8ft 
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PROJECT:    Deadmara  Basin 
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BORING  DATE:  0S/1S/98 


DriU  Hole  No.  4 


Page  2  OF  2 


DATUM:     3393J>  Ground  Surfac 


DIP: 


LOGGED:  USBR 


SOIL  PROFILE 


DESCRIPTION 


O 


s 

t/i 


ffl 


SAMPLES 


CONCENTRATION  (%) 


LEL  ^ 

MOISTURE  _ 

CONTENT  • 

GAS  ■ 

CONCENTRATION 

0     20    40    60    BO  100 


Well  Completion  Diagram 


DH-4 
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16  - 


52 


Sandstone 


-  64 

17  -I  66 


18 


19  - 


-  62 


-  64 


20  - 


22  - 


-  70 

-  72 


-  74 


23  - 


24  - 


26  - 


27  - 

-  90 

28  --  92 

94 


-  58 


-  60 


-  66 
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78 


-  80 


25  --  82 
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-  88 
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END  OF  HOLE  ffi  54.7011 


DRAWN:    MIchele  Lemieux 
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END  OF  MOLE 


CHECKED: 


